Unbalanced cell growth and increased protein synthesis induced by chemotherapeutic agents.
Unbalanced cell growth as manifested by an increase in cellular volume and in cellular dry mass following exposure to a variety of chemotherapeutic agents has been shown for neoplastic cells in vitro and human leukemic cells in vivo. The purpose of the present investigation was to test the hypothesis that unbalanced cell growth results from a disassociation of cell growth and cell division due to the blocking effect of chemotherapeutic agents. Monolayer cultures of CHO fibroblasts were studied in terms of their response to two chemotherapeutic agents that differ significantly in their mode of action, adriamycin and chlorambucil. Following exposure to these drugs, cell volume increased at a rate of from 1% to 4% per h; the total cell protein increased at a rate of from 4% to 7% per h. These changes were observed in both log and stationary phase cultures. Thus exposure to adriamycin and chlorambucil was followed by a more rapid rate of protein synthesis relative to the rate of degradation, resulting in larger cells with more protein whether or not the cells were actively in the division cycle. This is inconsistent with the hypothesis that unbalanced growth results simply from a disassociation of the cell division cycle from cell growth. These observations suggest that a final common pathway in the mode of action of chemotherapeutic agents may be the induction of unscheduled protein synthesis resulting in unbalanced cell growth.